Aims: Despite advocacy by diabetes societies and evidence about how to prevent the deleterious consequences of dysglycemia among hospitalized patients, deficits in clinical practice continue to present barriers to care. The purpose of this study was to examine inpatient rounding practices using a qualitative research lens to assess challenges on the care of hospitalized patients with diabetes and to develop ideas for positive changes in hospital management of diabetes and hyperglycemia.
180 mg/dL for most patients with individualization of these target to prevent hypoglycemia; and attending to diabetes care changes in the transitions or care to and from hospital. 1, 5, 16, 17 The thought process and execution of clinical decisions leading to successful achievement of these goals take place to a great extent during clinical rounds across hospitals regardless of their category; training or non-training, acute or long-term, community or non-community, urban or rural, and federal or state/local. Despite existing guidelines, diabetes care and glycemic management in hospitals remain underachieved, and multiple gaps exist between the recommended quality targets and actual glycemic metrics. [18] [19] [20] [21] Some of the significant gaps in practice include inadequate and/or suboptimal use of insulin therapies, lack of documentation of dysglycemia, under recognition of both diabetes as a diagnosis and hyperglycemia during the hospital stay, failure to adjust preadmission medications upon discharge for patients with uncontrolled diabetes, and preventable medical errors. [22] [23] [24] [25] [26] [27] [28] A host of barriers related to health care providers and systems of practice seem to perpetuate gaps in care. Many of these barriers to diabetes care have been identified through surveys conducted among health care practitioners, or inferred by findings of quantitative observational studies. 22, [24] [25] [26] [29] [30] [31] [32] [33] [34] [35] However there is limited knowledge related to perspectives or experiences of health care providers on diabetes deriving from qualitative research. 36 The available evidence offers width to the recommendations, and remain engaged to address the existing gaps in the workplace related to diabetes care. A qualitative approach to understanding these gaps could be useful, but to date has not been undertaken.
Responding to these needs, the purpose of this study was to examine clinical practices of health care providers and hospital rounding processes related to diabetes management. We applied a qualitative lens to generate ideas for positive change in the management of diabetes in hospital settings and developed a conceptual framework for practice recommendations.
| METHODS: RESEARCH DESIGN, SETTING, PARTICIPANTS, AND ANALYSIS
We employed a qualitative approach for this study as it would enable direct observation of the routines of hospital rounds, health care providers' practices, teams' interactions, and work dynamics leading to management decisions during clinical rounds. The design included an interpretive qualitative analysis using observation techniques. Qualitative methods are often chosen when little is known or understood about a topic, or when studying a process, a culture, or how people make meaning of phenomena. 37, 38 Qualitative research is concerned with interpretation and understanding of these phenomena in a particular context and at a particular time and locates the investigator in the natural setting of practice to identify practical solutions to problems. 37 Observational data represent first hand encounter with the phenomenon of interest, and they constitute a primary source of information in qualitative research. 37 We conducted direct observations by incorporating the investiga- on a priori knowledge of existing barriers to diabetes care in the hospital. 22, [24] [25] [26] [29] [30] [31] [32] [33] [34] [35] In addition to known barriers, we coded observations representing newly identified barriers and themes that suggested potential approaches to solve existing or newly identified barriers. We analysed data according to the constant comparative method and continued coding observations until no new categories of findings emerged thus allowing for saturation. 37 We gained comprehensive understanding of the observation data by iteratively expanding the sample until no new substantive information was acquired. This process was a determinant in the final sample. We grouped recorded observations during field site visits into themes of findings. Three coders (A.P.L., M.F., and L.D.,
[acknowledged for her assistance in the coding process]) worked concurrently on the review and coding of data for thematic analysis.
We enhanced the trustworthiness of our conclusions by employing a multiple coder approach to data analysis. 37, 38 Additionally, we created an audit trail by keeping a research journal of data collection, analysis, and the team's decision-making process throughout the study. This included reflections on the process, decisions on problems, and review of questions and ideas encountered while collecting data. A peer review of thematic findings was also conducted. This review enabled the investigators to assess whether specific findings supporting themes were perceived as congruent to other clinical diabetes experts' perspectives.
We described key study findings using vignettes of exemplar field notes annotated during observations. These vignettes, presented below, illustrate rounding scenarios that represent the thematic findings of the study. The Institutional Review Board at Penn State Milton S. Hershey
Medical Center and College of Medicine approved this study.
| RESULTS
Our analysis yielded four themes that illustrate aspects of hospital practice related to diabetes care: (1) omissions in discussions during rounds; (2) unpreparedness to address diabetes or dysglycemia during rounds; (3) identifying practice improvement opportunities to address diabetes issues; and (4) recognizing accountability within the routine of practice. These themes reflect both positive and negative aspects of clinical rounds. 
| Unpreparedness to address diabetes or dysglycemia during rounds
In addition to omissions during rounds, we observed five different encounters suggesting that clinicians lacked either the knowledge or focus to adequately discuss glycemic control when guidelines would suggest active decision-making. This vignette exemplifies one of many opportunities to optimize practice. In terms of missed opportunities, we noticed underutilization of endocrinology and diabetes consultative teams, and a lack of integration with other disciplines such as nursing and pharmacists. On the other hand, we noticed that when providers had awareness of incidence and relevance of hyperglycemia in the hospital, they seemed more interested and appropriately focused on glycemic management.
| Recognizing accountability within the routine of practice
A seemingly energetic faculty indicated during rounds; "we can't be dinged by Joint Commission for using sliding scale insulin alone when they visit. We have too many patients with diabetes. About one in five patients in the hospital have diabetes, and many more have elevated blood glucose whether they have diabetes or not".
This scenario and the five observations reported below expand our views regarding providers' practices and behaviours that seem to promote improving care. First, we observed that providers' acknowledgement of hospitals' regulatory processes seemed to represent a motivator for better management. Next, providers who are deliberate about glucose control in the hospital tended to identify pertinent scenarios, request appropriate testing, and aim for adequate glycemic goals. Third, diabetes care gained more credibility among providers when they were aware that glucose control may have an impact on the outcome of certain admission diagnosis, Fourth, awareness that diabetes control in the hospital was being examined increased responsiveness of providers to management issues. And finally, providers tended to be proactive in rectifying and preventing identified mismanagement in their practices.
| DISCUSSION
Our study's thematic findings allowed us to identify previously unarticulated barriers as well as features of support towards diabetes care in the hospital. We simultaneously corroborated known barriers acknowledged in the literature and merged these concepts into a conceptual framework of gaps and potential solutions, as shown in Figure 1 . We also examine the interconnectedness of these potential solutions which are further explained in Figure 2 . This study's observations expose an array of scenarios that individually or collectively can help explain and suggest how to address some of the issues often encountered in the hospital that can hinder adequate diabetes management. The findings of our study may seem like common sense, and we believe that they are. However, given the continuing lack of adherence to diabetes management guidelines, [19] [20] [21] [22] [23] 25, 26, 41 and continuing barriers to adequate in-hospital glycemic control, we believe renewed focus on such barriers is warranted, and the strategies we propose may provide an organizing framework for efforts to address the problem during clinical interactions.
The four themes that emerged from this study form a foundation for the actionable practice recommendations we propose and describe below. These are as follows: (1) omissions in discussions during rounds: "Starting the conversation about glucose status and thoughtful reporting during hospital rounds"; (2) unpreparedness to address diabetes or dysglycemia during rounds: "Doctors and nurses working in unison"; (3) identifying practice improvement opportunities to address diabetes issues: "Promoting awareness and integration"; and (4) recognizing accountability within the routine of practice: "Better use of existing resources." Our hope is that these recommendations may generate positive ideas for providers and organizations to overcome some of the hurdles that obstruct the management of patients with diabetes in the hospital.
| Omissions in discussions during rounds:
"Starting the conversation about glucose status and thoughtful reporting during hospital rounds"
The notion of effectively addressing omissions of diabetes and glycemic issues during clinical rounds pertains to two different patient populations in this study; namely, those with and without diabetes.
These omissions in rounding discussions suggest that glucose issues may not be at all included in the rounding agenda and are not assessed routinely by clinical teams. Such findings reveal a gap in practice that is more subtle that other known barriers related to lack of response to abnormal blood glucoses coined as "clinical inertia." 41 Clinical inertia to diabetes care in the hospital may result from being unaware of, or from dismissing evidence indicating of poor glycemic control. In our study, we identified a gap in practice that results from simply not making glucose evidence available for analysis or discussion during rounds. We suggest that the uninformed status of providers we report here, added to the already known lack of reaction FIGURE 1 Conceptual framework of hospital diabetes care. Quadrants in the circle represent our study's themes of barriers to care* and previously reported barriers**, dotted line rectangles show proposed strategies for positive change derived from themes and actionable recommendations, and the arrows connecting proposed strategies for positive change name the bidirectional relationship between these strategies FIGURE 2 Elements of an ideal practice ecosystem to optimize inpatient diabetes care. This figure defines the characteristics of an ideal practice ecosystem that can help optimize inpatient diabetes care to glycemic issues augments the gravity of glycemic mismanagement in the hospital.
"Starting the conversation about glucose status in patients without diabetes" articulates the need to advocate for greater attention to scenarios that point to certain glucose abnormalities or risk factors for hyperglycemia, which may be otherwise dismissed. In patients without diabetes, the level of attention to glycemic issues tends to be lower.
However, data suggest that the outcome of hyperglycemia in this population is worse than in patients with diabetes with comparable hyperglycemia in the hospital. 11 Furthermore, glucose abnormalities may be indicators of undiagnosed diabetes, thus providing an opportunity to identify patients at risk. Our study adds new insight to barriers towards diabetes care and offers strategies on how to positively advance clinical practice. In addition to our findings, this study corroborates some of the known barriers to care previously reported. 5, 22, 23, [31] [32] [33] 43 Current recommendations for glycemic control programs in the hospital include monitoring and managing hyperglycemia and hypoglycemia in intensive, nonintensive, and perioperative settings; having accurate devises for bedside glucose measurements; use of standardized order sets; establishing uniform methods of collecting and analysing glucose data;
attending to transitions of care; and providing patient and professional education. These tasks should ideally occur with oversight from glycemic control programs supported by hospitals' administration. 1, 5, 44 However, one of the limitations is that there is no consensus on the foundation or infrastructures of collaboration that can assist these programs achieve their goals.
The development of our conceptual framework depicted in Figure 1 was supported by the depth in understanding gained from the observation findings and the thematic analysis of the study, and the existing literature. 22, [24] [25] [26] [29] [30] [31] [32] [33] [34] [35] We contrasted the gaps in care that surfaced as themes with positive actions contrary to those leading to gaps in our study. We connected positive behaviours themes with their corresponding positive actions. We used these associations to propose actionable practice recommendations or solution concepts.
We simultaneously referred to reports of barrier to inpatient diabetes care in the literature which were included in the model to support our recommendations. Executable tasks aligned with the actionable practice recommendations or solution concepts were incorporated in the model thus proposing venues to address barriers to care. We then looked at the interconnectedness between the proposed solutions concepts. From this interconnectedness emerged the concepts of the elements of an ideal practice ecosystem to optimize inpatient diabetes care as shown in Figure 2 .
This study provides awareness of issues that influence dynamics of clinical practice and offers recommendations on how to overcome some of the barriers that hinder care. We present themes of barriers identified through our analysis, propose strategies for positive change derived from these themes, introduce actionable recommendations for practice, and define characteristics of an ideal practice ecosystem. Our conceptual framework addresses aspects of collaboration, communication, awareness, team interactions, and the interdisciplinary nature of diabetes care in the hospital. It illustrates the concepts of the bidirectional relationship between the practice domains presented. We remark that these practice domains are dynamic and do not occur in isolation. Hospitals may identify their unique or relevant needs and determine where efforts should be directed to in order to strengthen these relationships.
It is clear that there is more that practice barriers associated to the challenge of managing dysglycemia and diabetes in the hospital. Our findings do not address system-based issues beyond rounding practices and routines. However, these findings and proposed recommendations are an attempt to critically consider the influence of clinicians'
and clinical teams on diabetes care in the hospital not as an isolated phenomenon, but as activities that reside in and depend on complex multi-pronged systems.
A limitation of this study was that our exposure to issues related 
| CONCLUSIONS
The findings in this qualitative study lead to strategies to address pre- 
